submarine part, we use available bathymetric charts (1:25000) to identify faults that continue underwater and to further constrain their geometry. Submarine fault scarps are mapped using perturbations of bathymetric gradients. Steep gradients between slope breaks allow fault throws to be estimated from orthogonal profiles. A standard interferometric processing strategy was applied using the ROI_PAC and NSBAS softwares [Doin et al., 2011; Rosen et al., 2004] . Pre-processing of the ALOS-PALSAR data was achieved thanks to codes provided by Rob Mellors, David Sandwell and Zhenghong Li through the ROI_PAC wiki [http://www.roipac.org/]. Topographic phase was calculated with the Shuttle Radar Topographic Mission (SRTM) digital elevation model. Three ascending tracks (136, 137 and 138) and one descending track (447) were processed ( Fig. S6 and S7 ).
B-The
The resulting line-of-sight displacement maps are similar to those presented in previous studies [e.g., Calais et al., 2010; Hashimoto et al., 2011; Hayes et al., 2010] .
The GPS data used in this study is from Calais et al. [2010] .
Slip model -Inversion strategy
A formal inversion of the geodetic data set was performed to constrain the geometry of the faults that ruptured during the Haiti earthquake, together with the distribution of coseismic slip on these faults (Fig. S9) . Ground deformation was modeled as the result of elastic deformation of a uniform, homogeneous half-space in response to uniform slip on several rectangular dislocations, using the analytical solutions of Okada [1985] . Prior to inversion, the InSAR data was decimated based on the distance from the inferred surface projection of the EPGF, using the method described in Grandin et al. [2009] . The weight of the InSAR data set with respect to the GPS data set was adjusted by attributing reasonable errors to each data set such that the final solution is a compromise between an InSAR-dominated and a GPSdominated solution.
We have assumed that two faults (the Enriquillo-Plantain Garden Fault and the Lamentin Fault) were responsible for the observed deformation pattern. The inversion was performed in two steps. A first non-linear inversion of the optimal geometry of the fault planes (dip, strike, size, depth, location) was performed using an assumption of uniform slip, following the method of Tarantola and Valette [1982] . At this stage, we constrained the updip surface projection of the two faults to coincide with the mapped surface trace of the EPGF and the Lamentin Fault. Furthermore, the dip angle of the two dislocations (65° and 40° for EPGF and Lamentin Fault, respectively), were fixed to stabilize the inversion. In a second step, the fault planes with optimal geometry were discretized into a series of contiguous 2x2 km dislocations. The slip distribution was then determined by a least-squares inversion using the method described in Jónsson et al. [2002] . Spatial smoothing was achieved by a Tikhonov regularization using a discrete second-order spatial derivative of the slip distribution . The degree of smoothing imposed in the inversion was determined as a compromise between fit to the data and simplicity/compacity of the slip distribution, using an L-curve criterion (Fig. S8) .
Regularization was further enforced by restricting the rake angle to be within 90° of the a priori rake angle determined from the uniform slip solution. Orbital residuals were mitigated by simultaneously inverting for a first order polynomial surface for each InSAR data set.
Limits of the information provided by GPS data
The GPS benchmarks that recorded the 2010 Haiti earthquake are distributed unevenly with respect to the coseismic faults (Fig. S9) . On one hand, most measurement sites are located >30 km away from the epicentral region. These distant measurements are mostly sensitive to the average focal mechanism of the earthquake source and to the seismic moment, but they are little sensitive to details of the rupture model [Ziv et al., 2013] . On the other hand, three GPS benchmarks are located within an epicentral distance less than the fault characteristic length (DFRT, LEOG, TROU), which makes them extremely sensitive to the details of the rupture. However, this enhanced sensitivity mostly applies to the parts of the fault planes that are closer to them, whereas the influence of remote sectors of the fault planes is more reduced. A paradoxical consequence of this heterogeneous resolution is that an optimal fit to the data can only be achieved with a "rough" slip solution, since the overall RMS misfit is dominated by near-field measurements. Benchmark DFRT illustrates best this paradox. Indeed, DFRT appears to be located right above the main coseismic asperity of the 2010 Haiti earthquake [Bilham and Fielding, 2013] . Large slip magnitude on a restricted area of the fault plane in the few hundred metres below the benchmark is required to reproduce the large displacement at the surface (horizontal displacement equal to 64 cm, vertical displacement equal to 35 cm). On the other hand, the total seismic moment cannot be too large to explain the small displacements away from the epicentral region. Hence, it is difficult to explain displacement at DFRT using a simple "smooth" rupture model. Assuming that the measurement is correct, this likely indicates that coseismic displacement at this site is mostly sensitive to details on the rupture in the few kilometres below the surface, which probably include inelastic processes that are not accounted for by the model. Since the displacement at DFRT is larger by nearly two orders of magnitude than displacement at most stations located away from the epicentral region, the overall misfit to the GPS data set is heavily penalized by the difficulty to honour the displacement measured at DFRT. As a consequence, reconciling the displacements measured both in the near-field and at other, more distant sites, is virtually impossible as long as stringent smoothing constraints are implemented.
The goodness of the fit is presented in table 1. Figure S9 .
Coastal uplift
A quantitative assessment of the coseismic deformation of the shoreline during the 2010 Haiti earthquake has been reported by Hayes et al. [2010] and Weil-Accardo [2011] using a comparison of the post-earthquake sea level and the elevation of coral reef terraces that were active before the earthquake (Fig. S10) . This data shows a generally good agreement with the vertical deformation pattern deduced from InSAR, including a site of maximum uplift (>50 cm) on the western edge of the Léogâne Delta Fan [Hayes et al., 2010] .
However, the uplift pattern caused by the coseismic static deformation is superimposed on a complex pattern of subsidence induced by extensive occurrence of lateral spreading along the coast. Therefore, individual measurements of coastal uplift derived from coral observations are prone to large uncertainties. We have computed the predicted vertical displacement for the coral sites reported by Hayes et al. [2010] in order to assess the compatibility of our solution with available coastal uplift observations. We find that the overall pattern is well captured by our solution, although coral uplift data was not used in the inversion (Fig. S10) . The only exceptions are the sites located at the western and eastern terminations of the rupture.
Observations at the five sites located at the western end of the rupture highlight an incoherent pattern, with vertical displacements of up to +/-25 cm, whereas the model predicts ~10 cm uplift for all five sites. Regarding the easternmost surveyed point ("Passion beach"), our model predicts an uplift of ~40 cm, in agreement with InSAR, while the uplift deduced from reported coral reef observations is only 7 cm. A similar disagreement between observations and InSAR-derived models for these specific sites is reported by Hayes et al. [2010] and Meng et al. [2012] .
Coulomb stress change
Static stress change induced by the 2010 Haiti earthquake was modeled using the distributed slip model determined from the joint GPS-InSAR inversion, using the analytic solutions provided by Okada [1992] . A static friction coefficient of 0.4 and a shear modulus of 33 GPa were used throughout.
First, in order to assess the viability of the stress transfer model, we computed the Coulomb stress change induced by slip on the Lamentin sub-fault, with stress change being resolved on the Enriquillo-Plantain Garden sub-fault. The optimal slip direction on the Enriquillo-Plantain Garden sub-fault was determined as the direction of slip that maximizes the magnitude of the Coulomb stress function (Fig. S11 ).
Second, in order to investigate the possible response of neighboring faults to the Haiti earthquake, we calculated the Coulomb stress function for prescribed mechanisms representative of the two main families of active faults in Hispaniola ( Fig. 5): (1) WSW-ENE striking, 65° north-dipping, strike-slip faults, similar to the EPGF, and (2) WNW-ESE striking, 40° south-dipping, reverse faults, similar to the Lamentin Fault. A depth of 7.5 km was assumed for the calculation, which corresponds to the mid-depth of the seismogenic layer.
Figures with captions:
Bay of Port-au-Prince -72.40°1
8.55°N
1 km Figure S1 : The Lamentin thrust across the heart of the densely populated city of Carrefour.
The active Lamentin thrust system emerges in the heart of the city of Carrefour (data: aerial photograph of 30 cm of spatial resolution, resized into 1 m). 
Coastal uplift
Figure S10: Coastal uplift reported by Hayes et al. [2010] (in blue), and predicted by the solution determined from this study (in red). 
